The purpose of this paper is to explore the current state of China's logistics development and the future development. In order to fulfill the research objective, a literature-based survey and content analysis is used to investigate the development level of China's logistics research, also, second-hand data based statistical analysis is used as the main method to study the development of Chinese logistics in this paper. While every effort has been made to ensure that the most up-to-date data is available in the analysis, this is not always possible due to the obvious reasons for data scarcity and data integrity. Despite the improvements and progress made by the government and other agencies, the current logistics infrastructure, especially the transportation network, customs procedures and warehousing facilities are still lacking. Future developments are also highlighted to portray an accurate assessment of China's logistics situation. This is the latest comprehensive research on the development of China's logistics in the known scope. It provides an opportunity for companies that want to enter the Chinese market to understand the development of China's logistics.
Introduction
China's per capita GDP has remained almost unchanged over the past millennium. Since 1978, GDP has risen almost vertically, and China's total economic Since the reform and opening, China's logistics has developed rapidly. Some scholars have noticed this. Jiang and Prater noticed that China's logistics industry is undergoing a revolution from a planned economy to a market economy [2] . Goh and Ling compared the changes in logistics before and after China's accession to the WTO and that entering the WTO has promoted the development of China's logistics industry [3] . Hong and Liu studied the development of China's logistics from the perspective of suppliers and made suggestions for logistics managers and policy makers [4] . A review of China-based literatures conducted to investigate the extent to which research opportunities on China's logistics [5] . Some scholars also made comprehensive reviews of China's logistics development to a certain degree this year. Ding made a summary of the development of the logistics industry since the founding of New China and revealed the process of the evolution of China's logistics industry from traditional to modernization [6] . Wang and He summarized the stage characteristics of China's logistics development and focused on the nation's policies on logistics [7] .
At the time of the 40 th anniversary of China's reform and opening, it is necessary to have a timely and comprehensive research on assessing China's logistics current status in transportation, customs and warehousing. Understanding the infrastructural conditions, limitations and future developments will enable government, multinational companies and LSPs to develop better appropriate strategies to logistical challenges. We rely primarily on archival data obtained from reliable sources, such as the National Bureau of Statistics of China and the National Statistical Yearbook, to provide most of the statistical information. Although every effort has been made to ensure that the most up-to-date data is available in the analysis, this is not always possible due to the obvious reasons for data scarcity and data integrity.
The rest of this article is organized as follows. Section 2 describes current developments, constraints and challenges, and the future development of various major modes of transportation. Sections 3 and 4 illustrate the current developments, constraints and challenges of customs management and warehousing, as well as future developments. Section 5 provides some concluding observations. goods transported was 36.8 billion tons, a year-on-year increase of 10.1% [8] . In fact, highways have always been the main mode of transportation, increasing from 48% to 77% of the total freight moved between 1978 and 2017. In 2017, Guangdong, Shandong, Anhui, Henan, Hebei had the highest volumes of freight transported via highways [9] .
The increase in road freight volume is not surprising, for a long time, road/ highway mileage has been ranked first in the length of different modes of transport, until it was surpassed in recent years, but still has a high proportion ( Province ranks third [10] . In 2012, China's expressway mileage reached 96,000 km, surpassing the United States' 92,000 km, ranking first in the world. In 2017,
China's highway mileage increased to 131,000 kilometers, keeping ranking first in the world, nearly 30,000 km more than the US highway mileage.
Most of the goods transported by highway are short-haul because the average distance traveled by each road is about 183 km, while the average length of rail freight is about 714 km (National Bureau of Statistics of . Therefore, for a long time, compared with inland waterways and railways, highways registered freight ton-km is relatively low (Figure 3 ). Thanks to the rapid growth in highway mileage and number of trucks (Table 1) 
Constrains and Challenges
Although the length of the highway increases, the rate of increase in the length of the highway is usually much slower than the increase in the freight volume (Table 2) . Therefore, it is common to illegally modify vehicles to increase their capacity. In addition, with the continuous efforts to restore and maintain these highways, road engineering will inevitably cause bottlenecks and hinder traffic flow. In terms of regulation, the Government is also increasing the number of road inspections to prevent vehicles from overloading their statutory restrictions. However, the effectiveness of these inspections is affected by the unwillingness of transportation companies to cooperate. Another problem relates to vehicles for shipping, which are typically convertibles that are only covered by tarpaulins. While the use of these vehicles may result in cost savings, the cost due to loss and damage to the cargo is significant and common. There are also cases where people and goods are mixed and easily cause casualties.
Future Developments
The Government will continue to invest heavily in highway development. By 2020, an additional 1 million km of highway will be completed, bringing the total length of the highway to 5 million km, an increase of about 6% per year [11] .
During the "13 th Five-Year Plan" period (2016-2020), the National Trunk Highway System (NTHS) which is known as "7918 Highway Net" will continue to be built, which is a project supported by the World Bank. The System has been in construction since 1984 and will be completed in 2030. Upon completion, the 118,000-km NTHS will have 36 inter-provincial highways connecting hundreds of cities. The System consists of 7 capital (Beijing) radiation highways, 11
north-south vertical highways and 18 east-west horizontal highways (Table 3) .
The Chinese government is also constantly building other highways that are not part of the NTHS. These include the Tongjiang (Heilongjiang)-Sanya (Hainan) Highway, Heihe (Heilongjiang)-Hong Kong, Macau Highway and Shanghai- Horizontal" comprehensive transportation channel that traverses east and west, runs through the north and south, and is open to the outside world. The edge channel around China's land will also be established [11] . Highway standards will also be upgraded. As for Western China, the Government will use Xinjiang as the core area to build land bridges and transportation corridors, laying the foundation for building the "Belt and Road". In the whole of China, the highway will develop from a linear operation to a "one highway network".
Rail Transport
China's railways are divided into national, local and joint ventures (JV, between national and local) railways. Unless otherwise stated, this section will collectively refer to these three types of railways. Correspondingly, the use of containers on trains also showed good growth in 2016, handling 7.61 million TEUs [12] . According to the Ministry of Transport, this usage is expected to increase.
Current Developments
Although the freight volume increased by 26 times from 1975 to 2015, the total length of the railway only increased by 5 times (Table 2 ). During the same period, the length of the electrified national railway track and the dual-track national railway increased by 21 times and 3 times respectively, which was impressive (Table 4 ). At present, the transportation mileage of China's railways and electrified railways has reached the second place in the world [13] . (Table 5) . goods, 48 domestically operated cities, and 42 cities in 14 countries in Europe.
The transportation network covers the major areas of Asia and Europe [14] . On August 26, 2018, the number of CRE trains reached 10,000 [15] . 
Constrain and Challenges

Future Developments
In the 13 th Five-Year Plan, the Government plans to allocate RMB 3.5 trillion to build new railways, improve existing networks and increase delivery speed.
During this period, an additional 30,000 km of new railways will be built to bring the total length of the railway to 150,000 km, with double-tracks railways rate and electrified railways rate reaching 60% and 70% respectively. A major project undertaken is to continue to expand the scale of the road network in the central and western regions, reaching 90,000 km by the end of the 13 th Five-Year
Plan [17] .
There are also plans to link China to the rest of the world by rail. For instance, 
Water Transport
Goods transported by water are usually classified into ocean and inland waterways. In this section, the top ten seaports and inland water ports are identified and the facilities available at these ports are described as they are more likely to become potential logistics hubs.
Current Developments 1) Ocean transport
In 2016, the total throughput of all seaports was 8,109.33 million tons (Na- [19] .
According to the 2017 freight volume, Table 7 lists the top ten seaports. Obviously, Shanghai Port and Ningbo-Zhoushan Port remain the most important ports in terms of containers and freight volume (Table 6 and Table 7) . However, the importance of Shanghai Port is declining because its freight volume accounts for only 8% of total freight volume in 2017, compared to 19% in the 1990s (National Bureau of Statistics of the rise of ports such as Ningbo-Zhoushan Port. An interesting phenomenon is that the number of containers handled by Shenzhen Port is in the forefront of the country and the world, but from the perspective of freight volume, the amount of Shenzhen Port is very small. This is because the goods handled by Shenzhen Port is mostly composed of low-density light industrial products such as toys, accessories and clothing. with Yantai and Yingkou Ports, the number of berths in Qingdao Port is almost the same, and its transportation volume is relatively high. Using the freight volume of each berth as a measure of port productivity, Qingdao Port's productivity is relatively high. Accordingly, Tangshan Port is more productive than Guangzhou Port. No port falls in Quadrants I and IV, indicating that the operation of the Chinese seaport is stable. Other aspects of port infrastructure are shown in Table 8 .
2) Inland waterway
The main channels are the Yangtze River, the Pearl River and the BeijingHangzhou Grand Canal. The Yangtze River is the most popular river as it is the longest navigable waterway in the world and can accommodate vessel loads of up to 50,000 tons to Nanjing (Jiangsu), 5000-ton vessels to Wuhan (Hubei) and 1000-ton vessels to Chongqing [20] . The Pearl River connects Guizhou, Guangxi and Guangzhou, and even extends to Hong Kong and Macau. Its main route can handle ship loads of up to 3000 tons [21] . In 2017, the total freight volume of all inland water ports was 4.02 billion tons [22] . According to the freight volume in 2017, China's top ten inland water ports have been identified (Table 9) .
Among the top 10 inland water ports, only Hangzhou Port is the port of Qiantang River, but part of it belongs to the Yangtze River Basin. The other nine Figure 6 shows the relationship between the number of berths and the freight volume in the top 10 inland water ports.
Obviously, although the freight volume of Chongqing is relatively large, its productivity, calculated by the freight volume per berth, is relatively low. In sharp contrast, Suzhou Port, which handles the most freight volume with fewer berths, is the most productive. Other ports are in Quadrant Ⅲ, indicating that their productivity is normal. Other aspects of port infrastructure are shown in Table 10 .
Constrains and Challenges
In China, transporting goods by water presents some challenges. The current law (2018) is generally not comprehensive and the market mechanism is underdeveloped. China has also begun to deal with more commodities containing dangerous Open Journal of Business and Management ingredients. In the past five years, the total amount of dangerous goods transported by waterways in China has increased by nearly 10% every year [24] . So far, China does not have enough infrastructure and expertise to handle these materials. Security measures are still inadequate, workers are inexperienced, and even shippers may not be able to fully understand the materials they deliver.
At present, the collection and distribution of ports is still dominated by highway. Railway-inland waterway and railway-sea combined transport development is slow. The proportion of railway collection and distribution in ports is only 2% [23] , which is far below the collection and distribution ratio of 10% -30% of international ports.
Future Developments
The Government attaches great importance to the inland waterway in the planning of future water transport. For example, in the "13 th Five-Year Plan", the Government plans to build another 320 berths for 10,000-ton ships and increase and improve 4500 kilometers of inland waterways. This will increase the direct freight volume of the Yangtze River trunk line by 300 million tons, and the international transshipment of coastal port containers will increase by 4.5 million TEU [25] .
At the end of 2018, the 6-meter water depth channel improvement project from Wuhan to Anqing (Anhui) will start soon and will be done in 2020. At the end of 2019, the second phase of the 12.5-meter deep-water channel of the Yangtze River in Nanjing and its downstream will be completed. In this way, the 10,000-ton ship can reach Wuhan to transport goods all the year round, while the downstream area of Nanjing Port will be able to take 100,000-ton ships [26] .
The advantage is that there is no need for ships to unload and turn to sea-going ships but directly reach the sea from inland water. Once the direct access to the rivers and seas is achieved, the Yangtze River's strong navigation capacity will be deep-water berths, and establish a water transport network covering the whole country [3] . For example, with the help of the Government's RMB 500 billion financial allocation for ports, by the end of 2020, the freight volume of Ningbo-Zhoushan Port will strive to reach 1 billion tons, and the container throughput will reach more than 26 million TEUs [27] . As an important province in the Open Journal of Business and Management
Bohai Bay, Hebei Province will allocate 40 billion yuan for the construction and upgrading of the port during the "13 th Five-Year Plan" period [28] . With the implementation of the "Belt and Road" strategy, these seaports will become modern international-level port-oriented industrial clusters that open up to international ports for interactive cooperation and smooth access to maritime trade.
Air Transport
Civil aviation belongs to the jurisdiction of the Civil Aviation Administration of China (CAAC). The CAAC directly controlled China Southern Airlines, China
Eastern Airlines and Air China, while other airlines were controlled by local governments or state-owned enterprises before [3] . Now, each airline is a joint-stock company funded by different companies and government. The statistics provided in this section include data on the registration of domestic enterprises engaged in civil aviation, excluding data from foreign companies. Total length of routes reached 6.35 million kms (see Table 11 ). Since 1997, the route to Hong Kong has been reclassified as a domestic route and the length of the route has been adjusted accordingly. Since 1999, all regional routes, including those to and from Hong Kong, form part of the domestic route.
Current Developments
Although air cargo is negligible relative to other modes of transport ( Figure 1 and Figure 3 ), air freight volume has been steadily increasing (Table 12 ). In 2016, the annual growth rate of air freight volume reached 8%, creating 6.68 million tons. Since there is no single airport freight turnover, the top ten airports will be determined based on the freight volume ( [29] . These airports have received attention as they are more likely to become logistics hubs.
Constrains and Challenges
The direct management of route allocation, airfare and aircraft purchases undermines the primary role of the CAAC as an industry regulator. However, the Civil Aviation Authority is expected to abandon control of these airlines and become a regulatory body responsible for future aviation safety and air route approvals. In addition, Chinese policymakers openly acknowledge that China lags behind developed countries in terms of the number, size, service and management standards of airports [30] . Due to the limited number of airports, the network coverage is sparse and air transportation services are weak. The United
States has 5.98 airports per 10,000 square kilometers, compared with 0.23 in China [13] . The number of aircraft available for freight is limited, and several aircraft are also old, deteriorating due to wear and tear. As of the end of 2015, 102 cargo planes in the domestic civil aviation market were scattered among 7 cargo airlines and 1 passenger and cargo airline, and the largest number was only 32 [31] . The runway quality at many airports is also poor. Due to the lack of a national aviation logistics information platform, air transportation processes and procedures are neither advanced nor adequate.
The lack of regulations brings additional problems. China's aviation logistics industry still has no perfect industrial guidance policies and overall development plans at the national level, resulting in chaotic management of the aviation logistics market. Many air cargo agencies lacking legal authorization disrupt market order, reduce industry integrity and infringe on the interests of legitimate agencies.
Future Developments
The Chinese Government plans to invest RMB 650 billion during the "13th
Five-Year Plan" to improve aviation services and expand the airport network [32] . Therefore, the construction of the new transport airport will bring the total to 260 by 2020, an increasing of 53 compared to 2015 [33] . Despite the difficulties, China will endeavor to build a hub and spoke network, with national hubs located in Beijing, Guangzhou and Shanghai. The annual throughput growth rates of Guangdong Baiyun Airport and Shanghai Pudong Airport are over 7% and 11% respectively. Beijing Daxing Airport is China's most advanced international airport. It will be completed in 2019 and can handle 2 million tons of cargo per year [34] .
In order to further expand the channels for investment and financing of civil Due to the full awareness of growth opportunities in the freight sector, many
Chinese airports are embarking on the construction of independent freight facilities to improve cargo handling capacity. One of the airports is Ezhou Airport, which is an important regional cargo hub built with Memphis as the benchmark.
To attract more business, Ezhou Airport will provide low taxes, fast customs clearance, low cost freight housing and low landing fees.
On the other hand, the airport cooperates closely with each other through determine the amount of the tariff to be imposed. Tariffs are classified according to the trade name and coding system. According to the 8549 tariff headings, the import tariff rate averaged 7.5% [37] . The average import tariff rate is much lower than the previous 16.4% in 2000 [3] , proving that China has earnestly fulfilled its commitment to reduce tariffs when joined WTO. Take the recent tariff reduction as an example, since July 1, 2018, China has reduced the MFN tariff rate for auto vehicles from 25% and 20% to 15%, and reduced the MFN tariff rate for auto parts from a maximum of 25% to 6%, and reduced the import tariffs of some consumer goods to a larger extent, involving 1449 tariff items, the MFN average tariff rate dropped from 15.7% to 6.9%, with an average drop of 55.9% [38] .
Although importers/exporters must pay the corresponding tariffs for most products, some goods are eligible for tax reduction or tax exemption, but other commodities face restrictions and bans (Table 14) .
Constrains and Challenges
Many companies face difficulties in customs clearance because the labyrinth of Customs officials can make arbitrary decisions due to the lack of a set of fixed guidelines and procedures during the dispute. An official can easily claim that he cannot verify the statement, and conduct investigation, which may eventually result in the confiscation of the goods, fines or even legal proceedings. Although the GAC strives to standardize customs regulations throughout China, some officials continue to make arbitrary decisions on various matters, such as the category of certain commodities [40] . Damage to the goods during customs clearance is also very serious. Many fragile items are often damaged by violent out-of-the-box inspections. Similarly, goods with high freshness requirements, such as fruits, meat, aquatic products and medicines, often deteriorate or lose their effectiveness due to lengthy and complicated customs clearance procedures. Customs clearance time can range from two days to two months which is much higher than the world average level of 7 days [41] . If the customs decide to check each shipment, customs clearance will take longer. If the customs find that the import and export goods are unfamiliar, the customs clearance time will be greatly extended. Then, the customs may take weeks or even months to determine the appropriate product classification category. Such unstable customs clearance time makes it difficult to provide a satisfactory estimate of the arrival and departure dates of the goods.
Future Developments
"Reducing tariffs and promoting openness" has always been the subject of frequent research in the State Council executive meeting. In September 2018, the Government decided to reduce the rate of 1585 import tariff headings of industrial products from 1 Nov, 2018. Among them, the Government reduced the average import tariff rate (AITR) of mechanical machinery, instrumentation and other mechanical and electrical equipment with a large demand in the domestic market from 12.2% to 8.8%, and the AITR for textiles, building materials and other commodities decreased from 11.5% to 8.4%, and the AITR of some resource products and primary processed products such as paper products fell from 6.6% to 5.4%, and the AITR for similar goods was reduced [37] .
The GAC is also working hard to promote cross-border trade facilitation. In terms of the reduction of documents, there are 86 kinds of supervision certificates for the import and export links at the current stage. The GAC plans to cancel 8 kinds, 12 kinds of mergers, and 18 types of exit port inspections before 1 November, 2018, and the total number will be reduced to 48. In terms of efficiency, the GAC will ensure that the overall customs clearance time for imports and exports will be reduced by one-third from 2017 by the end of 2018, with imports from 97.39 hours to 65 hours and exports from 12.29 hours to 8.2 hours. By the end of 2021, the overall customs clearance time for imports was reduced Open Journal of Business and Management by half to 30 hours in 2017; the overall customs clearance time for exports was reduced by half to 6.15 hours. In addition, the General Administration of Customs will further improve the intelligence and informatization level of port logistics. By the end of 2018, the main business application rate of "single window" will be increased to 80%, and 100% by the end of 2020 [42] .
Warehousing
Current Developments
In recent years, the development of China's warehousing industry has achieved remarkable results. By the end of 2016, there were about 29,000 warehouse enterprises in China, and about 129,000 people employed in the industry (National Bureau of Statistics of . The fixed assets investment in the warehousing industry was RMB 698 billion, the newly added fixed assets were RMB 415 billion, and the total assets of the industry was RMB 2.07 trillion. Due to the investment in the industry turning to the function of improving the end node construction, informatization, and intelligence (cloud warehousing, big data, Internet of Things) and the investment in the warehousing industry has increased substantially for ten consecutive years which makes the storage facilities have become increasingly saturated, the total assets of the warehousing industry declined for the first time, down 9.4% year-on-year [43] .
Since the beginning of the 21 st century, the warehouse area has expanded ra- 
Constrains and Challenges
China's high-quality warehouse market has traditionally been dominated by single-storey warehouses, which are cheaper to construct than multi-storey warehouses and tend to be more tenant. But rising land prices have made single-storey projects less feasible. In addition, the land is owned by the nation, and there is no department in China to uniformly manage the distribution of warehouse land, which leads to difficulties in the development of the quantity and quality of the warehouse. Most warehouses can only be used for general storage purposes.
Complex shelves are rare, so the goods are usually stacked on the floor, which is an inefficient use of space and can cause damage to the carton. Similarly, due to the lack of automated high-end warehousing facilities, most picking and order picking is still done manually. So that in the foreseeable short to medium term, it is more economical to hire more labor than automated warehouse activities. Until the labor and equipment costs are close to equilibrium, the propensity for warehouse automation is still small. In addition to heavy initial capital expenditures, automation of warehouse activities will also result in additional costs for Open Journal of Business and Management trainers to effectively use new technologies.
Future Developments
In order to attract more investment and promote the logistics industry, more complex warehouses are being built. For example, Beijing will build many logistics centers (LCs) during the "13 th Five-Year Plan" period (Table 15 ). Domestic and foreign investors are now building more warehouses across the country, either collectively or individually. With the liberalization of the logistics industry, more and more foreign companies are building specialized warehouses.
Conclusions
This paper emphasizes the reality of logistics developments in China. Transportation, customs and warehousing continue to pose challenges. Improvements in China's crowded transportation network are already underway. A smooth and efficient distribution network has begun to emerge. The lack of a physical high-tech warehouse structure and a computerized customs system is indeed a logistics barrier that plagues any emerging economy, as does China. However, the bigger challenge is to develop a skilled and knowledgeable workforce that knows how to take advantage of emerging technologies, and that policymakers have the quick political will to develop appropriate laws and regulations to promote truly seamless information flow across provinces and municipalities.
Current distribution system deficiencies undermine the ability of multinational companies to take full advantage of the Chinese market potential. With the right push and predictable improvements to transportation systems, multinational companies and LSPs may be more likely to take advantage of this huge market faster than expected. Given China's current attitude toward the WTO, the potential for logistics growth is enormous. Provincial governments also need to reform their logistics infrastructure more urgently to match other countries.
International aid agencies such as the World Bank, the Asian Development Bank This paper provides any firms wishing to enter the Chinese market, either multinational companies or LSPs with an excellent opportunity to be better prepared for the logistical challenges in moving goods either physically or electronically through the compendium of information. Understanding the state of the world's largest market for logistics can help company managers or decision makers accurately redefine their supply chain strategies in specific regions of China and determine strengths and weaknesses each region's logistics.
